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February 26, 20022

3UHVHQWDWLRQ�2XWOLQH

❚ 2YHUYLHZ�RI�VHFWLRQ�����RI�WKH�&OHDQ�$LU�$FW
❚ 2XWOLQH�WKH�0$&7�GHYHORSPHQW�SURFHVV
❚ 8WLOLW\�0$&7�GHYHORSPHQW�DQG�VFKHGXOH
❚ ,QGXVWULDO�%RLOHU�0$&7�GHYHORSPHQW�DQG
VFKHGXOH

❚ 3RVVLEOH�PHUFXU\�FRQWUROV



February 26, 20023

6HFWLRQ�������*HQHUDO

❚ &RQWDLQV�OLVW�RI�����KD]DUGRXV�DLU�SROOXWDQWV��+$3�
❚ 5HTXLUHV�(3$�WR�SXEOLVK�D�OLVW�RI�PDMRU�VRXUFHV
WKDW�HPLW�+$3

❚ 5HTXLUHV�(3$�WR�HVWDEOLVK�HPLVVLRQ�VWDQGDUGV
�1(6+$3��IRU�HDFK�FDWHJRU\�RI�PDMRU�VRXUFHV

❚ $OORZV�(3$�WR�HVWDEOLVK�ZRUN�SUDFWLFH
UHTXLUHPHQWV

❚ 0$&7�VWDQGDUGV�PXVW�LQFOXGH�FRPSOLDQFH�GDWH�QR
ODWHU�WKDQ���\HDUV�DIWHU�SURPXOJDWLRQ



February 26, 20024

6HFWLRQ�������0$&7

❚ 0DQGDWHV�WKDW�(3$�GHYHORS�VWDQGDUGV�IRU�+$3
❚ 6WDQGDUGV�DUH�EDVHG�RQ�WKH�XVH�RI�PD[LPXP
DFKLHYDEOH�FRQWURO�WHFKQRORJ\��0$&7�

❚ 6HWV�PLQLPXP�VWULQJHQF\�FULWHULD��0$&7�IORRU�
❚ 0$&7�PD\�GLIIHU�IRU�QHZ�DQG�H[LVWLQJ�VRXUFHV
❚ $OORZV�IRU�VXEFDWHJRUL]DWLRQ



February 26, 20025

)RUPDW�RI�6HFWLRQ�����5XOH

❚ (PLVVLRQV�VWDQGDUG�DSSOLFDEOH�WR�HDFK�VRXUFH
❚ 7UDGLQJ�QRW�DOORZHG�LQ�DQ\�FRQVLGHUDWLRQ�RI�WKH
OHYHO�V��RI�FRQWURO�DW�WKH�IORRU
❙ 7UDGLQJ�DPRQJ�XQLWV�DW�JLYHQ�IDFLOLW\�DOORZHG



February 26, 20026

0DMRU�6RXUFH

❚ ³���$Q\�VWDWLRQDU\�VRXUFH�RU�JURXS�RI�VWDWLRQDU\
VRXUFHV�ORFDWHG�ZLWKLQ�D�FRQWLJXRXV�DUHD�DQG
XQGHU�FRPPRQ�FRQWURO�WKDW�HPLWV�RU�KDV�WKH
SRWHQWLDO�WR�HPLW�FRQVLGHULQJ�FRQWUROV��LQ
DJJUHJDWH�����WRQV�SHU�\HDU�RU�PRUH�RI�DQ\
KD]DUGRXV�DLU�SROOXWDQW�RU����WRQV�SHU�\HDU�RU
PRUH�RI�DQ\�FRPELQDWLRQ�RI�KD]DUGRXV�DLU
SROOXWDQWV«´



February 26, 20027

0$&7�'HYHORSPHQW�3URFHVV

❚ &RQGXFW�DQ�LQGXVWU\�VWXG\
❚ (VWDEOLVK�0$&7�IORRU�VXEFDWHJRULHV
❚ 'HYHORS�FRQWURO�RSWLRQV
❚ $VVHVV�LPSDFWV�RI�RSWLRQV
❚ 3URSRVH�VWDQGDUGV
❚ 5HFHLYH�SXEOLF�FRPPHQWV
❚ 5HVSRQG�WR�FRPPHQWV
❚ 3URPXOJDWH�ILQDO�VWDQGDUGV



February 26, 20028

0$&7�)ORRU

❚ )RU�H[LVWLQJ�VRXUFHV
❙ ³7KH�DYHUDJH�HPLVVLRQ�OLPLWDWLRQ�DFKLHYHG�E\�WKH
EHVW�SHUIRUPLQJ����SHUFHQW�RI�H[LVWLQJ�VRXUFHV���´

❚ )RU�QHZ�VRXUFHV
❙ ³7KH�HPLVVLRQ�FRQWURO�DFKLHYHG�LQ�SUDFWLFH�E\�WKH
EHVW�FRQWUROOHG�VLPLODU�VRXUFH«´

❚ 5HFHQW�FRXUW�GHFLVLRQV�ZLOO�EH�H[DPLQHG�IRU
LPSDFW�RQ�KRZ�IORRUV�DUH�HVWDEOLVKHG



February 26, 20029

8WLOLW\�0$&7



February 26, 200210

%DFNJURXQG����0DQGDWH

❚ 6HFWLRQ�����Q�����$��RI�&OHDQ�$LU�$FW��&$$��
(3$�PXVW�SHUIRUP�VWXG\�RI��DQG�UHSRUW�WR
&RQJUHVV�RQ��WKH�KD]DUGV�WR�WKH�SXEOLF�KHDOWK
RI�+$3�HPLVVLRQV�IURP�IRVVLO�IXHO�ILUHG�HOHFWULF
XWLOLW\�VWHDP�JHQHUDWLQJ�XQLWV

❚ %DVHG�RQ�WKH�UHVXOWV�RI�WKH�VWXG\��$GPLQLVWUDWRU
PXVW�GHWHUPLQH�ZKHWKHU�+$3�UHJXODWLRQV�IRU
VXFK�XQLWV�DUH�QHFHVVDU\�DQG�DSSURSULDWH



February 26, 200211

%DFNJURXQG����6WXG\

❚ 5HSRUW�WR�&RQJUHVV�LVVXHG�LQ�)HEUXDU\�����
❙ +$3�RI�JUHDWHVW�FRQFHUQ����PHUFXU\�IURP�FRDO�ILUHG
XQLWV

❙ 6RPH�FRQFHUQ�IURP�RWKHU�+$3�IURP�FRDO�ILUHG�XQLWV
DQG�IURP�RLO�ILUHG�XQLWV



February 26, 200212

%DFNJURXQG����,&5

❚ ,QIRUPDWLRQ�FROOHFWLRQ�UHTXHVW
❙ ,QWHQGHG�WR�LQIRUP�HOHFWULF�XWLOLW\�UHJXODWRU\
GHWHUPLQDWLRQ�DORQJ�ZLWK�KHDOWK�VWXGLHV��H�J��
1DWLRQDO�$FDGHP\�RI�6FLHQFHV�UHSRUW���FRQWURO
RSWLRQ�DQDO\VHV��HWF�

❙ ,QWHQGHG�WR�LPSURYH�RYHUDOO�HVWLPDWH�RI�WKH
DPRXQW�DQG�VSHFLHV�RI�PHUFXU\�EHLQJ�HPLWWHG
IURP�FRDO�ILUHG�XWLOLW\�XQLWV



February 26, 200213

%DFNJURXQG����,&5��FRQF��

❙ ,GHQWLILHG�DOO�FRDO�ILUHG�XQLWV�PHHWLQJ�&$$
GHILQLWLRQ�DQG�WKHLU�FRQWURO�FRQILJXUDWLRQ

❙ 5HTXLUHG�DOO�FRDO�ILUHG�XQLWV�WR�DQDO\]H�FRDO
PHUFXU\�FRQWHQW�GXULQJ�FDOHQGDU�\HDU�����

❙ 5HTXLUHG�a���FRDO�ILUHG�XQLWV�WR�WHVW�IRU
VSHFLDWHG�PHUFXU\�HPLVVLRQV



February 26, 200214

%DFNJURXQG����'HWHUPLQDWLRQ

❚ (3$�DQQRXQFHG�ILQGLQJ�RQ�����������
❙ 5HJXODWLRQ�QHFHVVDU\�IRU�RLO��DQG�FRDO�ILUHG�ERLOHUV
❙ 5HJXODWLRQ�QRW�QHFHVVDU\�IRU�JDV�ILUHG�ERLOHUV
❙ %DVHG�RQ

❘ 3XEOLF�KHDOWK�FRQFHUQV
❘ 0HUFXU\�HPLVVLRQV�IURP�SRZHU�SODQWV
❘ ,QIRUPDWLRQ�WKDW�PHUFXU\�IURP�SRZHU�SODQWV�FDQ�EH�FRQWUROOHG



February 26, 200215

6HFWLRQ�����)RFXV

❚ 0RVW�RI�DWWHQWLRQ�KDV�EHHQ�RQ�PHUFXU\�IURP
FRDO�ILUHG�XQLWV

❚ $OVR�FRQFHUQHG�DERXW
❙ 2WKHU�+$3�IURP�FRDO�ILUHG�XQLWV
❙ 1LFNHO�IURP�RLO�ILUHG�XQLWV

❚ /LVWLQJ�GHFLVLRQ�WULJJHUV�VHFWLRQ�����J��FDVH�E\�
FDVH�0$&7�GHWHUPLQDWLRQV�IRU�QHZ�FRDO��DQG�RLO�
ILUHG�VRXUFHV



February 26, 200216

0$&7�3URFHVV

❚ &OHDQ�$LU�$FW�$GYLVRU\�&RPPLWWHH�:RUNLQJ�*URXS
❙ 5HSUHVHQWDWLYHV�RI�LQGXVWU\��HQYLURQPHQWDO�JURXSV�
6WDWH�/RFDO�7ULEDO�RUJDQL]DWLRQV

❙ 6DOO\�6KDYHU��(3$��DQG�-RKQ�3DXO��'D\WRQ�5HJLRQDO�$LU
3ROOXWLRQ�&RQWURO�$JHQF\��&R�&KDLUV

❙ %LPRQWKO\�PHHWLQJV�IRU�DSSUR[LPDWHO\���\HDU
❘ 0HHWLQJV�KHOG�$XJXVW��1RYHPEHU��'HFHPEHU�������)HEUXDU\
����

❘ 1H[W�PHHWLQJ����0DUFK�����LQ�:DVKLQJWRQ��'�&�

❙ ,QIRUPDWLRQ�WR�EH�SURYLGHG�RQ�ZHEVLWH
❙ 2XWUHDFK�DQG�VWDNHKROGHU�FRPPXQLFDWLRQ



February 26, 200217

0$&7�$FWLYLWLHV

❚ &RQWLQXLQJ�,&5�GDWD�DQDO\VHV�IRU�WKH�SXUSRVH�RI
HVWDEOLVKLQJ�VHFWLRQ�����0$&7�VWDQGDUGV
❙ 3RWHQWLDO�VXEFDWHJRULHV

❘ %RLOHU�W\SH
❘ &RDO�W\SH
❘ &RQWURO�GHYLFH�W\SH
❘ 2WKHU��"

❙ )ORRU�GHWHUPLQDWLRQ
❙ %HVW�SHUIRUPLQJ�WHFKQRORJ\��³QHZ�VRXUFH´�0$&7�
❙ $GHTXDF\�RI�GDWD



February 26, 200218

&RRUGLQDWLRQ�$FWLYLWLHV

❚ &RRUGLQDWLRQ�ZLWK�25'��'2(��(35,��81'((5&�
HWF��RQ�FXUUHQW�PHUFXU\�FRQWURO�UHVHDUFK
❙ 0RUH�WHVWLQJ�RQ�H[LVWLQJ�FRQWURO�GHYLFHV�DQG
HQKDQFHPHQWV

❙ 0RUH�WHVWLQJ�RQ�6&5�61&5�LQVWDOODWLRQV
❙ &RDO�FRPEXVWLRQ�UHVLGXH�LVVXHV
❙ &RQWURO�GHYLFH�FRVW�DQDO\VHV
❙ +J�&(0�DFWLYLWLHV

❘ /RQJ�WHUP�GHPRQVWUDWLRQV�RQ�����XQLWV
❘ 6KRUW�WHUP�GHPRQVWUDWLRQV�RQ�PXOWLSOH�XQLWV



February 26, 200219

❚ '2(�ILHOG�WHVW�SURJUDP
❙ 3RZHU6SDQ���PXOWL�SROOXWDQW�UHPRYDO�V\VWHP
❙ $'$���(63�UHWURILW����VLWHV�

❘ $ODEDPD�3RZHU�(�&��*DVWRQ���FRPSOHWHG
❘ :LVFRQVLQ�(OHFWULF�3OHDVDQW�3UDLULH���FRPSOHWHG

❙ %	:���ZHW�VFUXEEHU�UHDJHQW��(QGLFRWW��=LPPHU�
❙ 81'((5&���K\EULG�HOHFWULILHG�))�Z�DFWLYDWHG�FDUERQ
❙ $SRJHH���(63�WHVWV�Z�VRUEHQW�LQMHFWLRQ������VLWHV�
❙ &2162/���FRROLQJ�V\VWHP�Z�FDOFLXP�VRUEHQWV
❙ 6RXWKHUQ�&R����PXOWLSROOXWDQW�VRUEHQWV
❙ 865�5DGLDQ���R[LGDWLRQ�FDWDO\VWV

❚ $OVR�UHVHDUFK�RQ�LPSDFW�RI�6&5�61&5

2QJRLQJ�5HVHDUFK�$UHDV



February 26, 200220

'2(�3URJUDP�,QIRUPDWLRQ

❚ )XUWKHU�LQIRUPDWLRQ�RQ�WKH�'2(�SURJUDP�PD\�EH
IRXQG�RQ�WKH�IROORZLQJ�ZHEVLWHV
❙ http://www.fe.doe.gov/coal_power/existingplants/index.shtml

❙ http://www.fe.doe.gov/coal_power/existingplants/mercurycontrol_fs.shtml

❙ http://www.fe.doe.gov/techline/tl_mercurycontrol_1.html

❚ $GGLWLRQDO�LQIRUPDWLRQ��LQFOXGLQJ�WHFKQLFDO�SDSHUV�
DUH�DYDLODEOH�RQ�WKH�OLQNHG�FRPSDQ\�ZHESDJHV



February 26, 200221

$GGLWLRQDO�$FWLYLWLHV

❚ 0RUH�VRSKLVWLFDWHG�GHSRVLWLRQ�DQDO\VHV�XVLQJ
5(06$'�DQG�QHZ�PHUFXU\�HPLVVLRQV�GDWD

❚ $QDO\VHV�XVLQJ�,30�ORRNLQJ�DW�WKH�FRVWV�DQG
PDUNHW�LPSDFWV�RI�D�YDULHW\�RI�SRWHQWLDO�OHYHOV�RI
PHUFXU\�FRQWURO



February 26, 200222

7LPLQJ

❚ 6HWWOHPHQW�DJUHHPHQW�SURYLGHV�IRU
❙ 3URSRVDO�RI�VHFWLRQ�����UHJXODWLRQV�E\�����������
❙ 3URPXOJDWLRQ�RI�VHFWLRQ�����UHJXODWLRQV�E\
����������

❚ &RPSOLDQFH�GDWH�RI�����������



February 26, 200223

:HEVLWH

❚ 8WLOLW\�0$&7�LQIRUPDWLRQ�ORFDWHG�DW�
❙ ZZZ�HSD�JRY�WWQ�DWZ�FRPEXVW�XWLOWR[�XWR[SJ�KWPO

❘ $QQRXQFHPHQWV�RI�QHZ�SRVWLQJV��XSFRPLQJ�DFWLYLWLHV
❘ %DFNJURXQG�PDWHULDO
❘ &RDO�GDWD�IRU�����
❘ /LVW�RI�SODQWV
❘ 6SHFLDWHG�PHUFXU\�HPLVVLRQ�WHVW�UHSRUWV
❘ 6XPPDU\�DQDO\VHV�RI�VSHFLDWHG�HPLVVLRQ�GDWD



February 26, 200224

8WLOLW\�0$&7�&RQWDFW

William Maxwell, U.S. EPA
OAQPS/ESD/CG  C439-01

Research Triangle Park, NC 27711
maxwell.bill@epa.gov
Phone: 919-541-5430

Fax: 919-541-5450



February 26, 200225

,QGXVWULDO�%RLOHU�0$&7



February 26, 200226

6WDWXV�RI�,QGXVWULDO�%RLOHU�0$&7

❚ 6RXUFH�FDWHJRULHV�LQFOXGHG�
❙ ,QGXVWULDO�ERLOHUV
❙ ,QVWLWXWLRQDO�FRPPHUFLDO�ERLOHUV
❙ 3URFHVV�KHDWHUV

❚ 0DMRU�VRXUFH�0$&7�RQO\
❚ 6XEFDWHJRUL]LQJ�E\�IXHO�W\SH��VL]H��DQG�XVH



February 26, 200227

:KDW�LV�D�3URFHVV�+HDWHU"

❚ $Q�HQFORVHG�GHYLFH�XVLQJ�FRQWUROOHG�IODPH�DQG
WKH�XQLW¶V�SULPDU\�SXUSRVH�LV�WR�WUDQVIHU�KHDW
LQGLUHFWO\�WR�D�SURFHVV�PDWHULDO��LQVWHDG�RI
JHQHUDWLQJ�VWHDP

❚ 3URFHVV�KHDWHUV�DUH�GHYLFHV�LQ�ZKLFK�WKH
FRPEXVWLRQ�JDVHV�GR�QRW�GLUHFWO\�FRPH�LQWR
FRQWDFW�ZLWK�SURFHVV�JDVHV�LQ�WKH�FRPEXVWLRQ
FKDPEHU



February 26, 200228

,QGXVWULDO�%RLOHUV�3OXV�3URFHVV
+HDWHUV"

❚ %RLOHUV�DQG�³LQGLUHFW�ILUHG´�SURFHVV�KHDWHUV
DUH�VLPLODU�FRPEXVWLRQ�GHYLFHV
❙ &RPEXVW�VLPLODU�IXHOV�WR�KHDW�ZDWHU��VWHDP��RU
RWKHU�PDWHULDOV

❙ %RWK�WUDQVIHU�KHDW�LQGLUHFWO\
❙ )XHO�UHODWHG�HPLVVLRQV�DUH�WKH�VDPH



February 26, 200229

3RWHQWLDO�$IIHFWHG�([LVWLQJ
6RXUFHV

❚ 7RWDO���������XQLWV���������ERLOHUV��������
SURFHVV�KHDWHUV�
❙ ������FRDO�ILUHG�XQLWV
❙ �������JDV�ILUHG�XQLWV
❙ ����ZRRG�ILUHG�XQLWV
❙ ������RLO�ILUHG�XQLWV
❙ ������PL[HG�IXHO�ILUHG�XQLWV

❚ %DVHG�RQ�VL]H�RU�FR�ORFDWLRQ



February 26, 200230

3URMHFWHG�$IIHFWHG�1HZ�6RXUFHV

❚ %DVHG�RQ�'2(�IXHO�FRQVXPSWLRQ�IRUHFDVWV
❚ %DVHG�RQ�H[LVWLQJ�SRSXODWLRQ�GDWD
❚ 7RWDO��������ERLOHUV��ILIWK�\HDU�

❙ ����FRDO�ILUHG�ERLOHUV
❙ ����ZRRG�ILUHG�ERLOHUV
❙ ����RLO�ILUHG�ERLOHUV
❙ ������JDV�ILUHG�ERLOHUV



February 26, 200231

(PLVVLRQ�&RQWUROV

❚ 9DULRXV�FRQWUROV�DQG�FRPELQDWLRQ�DUH�XVHG
❚ 0HWDOV�DQG�SDUWLFXODWH�PDWWHU

❙ )DEULF�ILOWHUV��(63��VFUXEEHUV

❚ $FLG�JDVHV��+&O�
❙ 6FUXEEHUV��ZHW�RU�GU\�

❚ 0HUFXU\
❙ )DEULF�ILOWHUV

❚ 2UJDQLF�+$3��GLR[LQV��IRUPDOGHK\GH�
❙ &2�PRQLWRULQJ�DQG�OLPLW



February 26, 200232

'DWDEDVHV

❚ ,QYHQWRU\�GDWDEDVH��IRVVLO�IXHO�
❚ 6XUYH\�GDWDEDVH��QRQIRVVLO�IXHO�
❚ (PLVVLRQ�GDWDEDVH
❚ &DQ�EH�GRZQORDGHG�IURP�(3$¶V�ZHEVLWH�DW�

❙ ZZZ�HSD�JRY�WWQ�DWZ�FRPEXVW�LFFUDUFK�LFFUDUFK�KWPO
❙ 0LFURVRIW�$&&(66�LV�WKH�GDWDEDVH�VRIWZDUH



February 26, 200233

:KDW�8QLWV�:LOO�WKH�0$&7�&RYHU"

❚ $OO�LQGXVWULDO�ERLOHUV�ORFDWHG�DW�PDMRU�VRXUFHV
❚ $OO�FRPPHUFLDO�DQG�LQVWLWXWLRQDO�ERLOHUV
ORFDWHG�DW�PDMRU�VRXUFHV

❚ $OO�SURFHVV�KHDWHUV�ORFDWHG�DW�PDMRU�VRXUFHV



February 26, 200234

:KDW�8QLWV�:LOO�WKH�0$&7�1RW
&RYHU"

❚ )RVVLO�IXHO�ILUHG�HOHFWULF�XWLOLW\�ERLOHUV
❚ %RLOHUV�EXUQLQJ�PXQLFLSDO�ZDVWH
❚ %RLOHUV�EXUQLQJ�KD]DUGRXV�ZDVWH
❚ %RLOHUV�EXUQLQJ�PHGLFDO�ZDVWH
❚ %ODFN�OLTXRU�UHFRYHU\�ERLOHUV
❚ +RW�ZDWHU�KHDWHUV
❚ :DVWH�KHDW�ERLOHUV



February 26, 200235

3UHOLPLQDU\�%DVHOLQH�(PLVVLRQV

❚ +&O� ��������WS\
❚ /HDG� �����WS\
❚ &KURPLXP� �����WS\
❚ 3$+� �����WS\
❚ )RUPDOGHK\GH� �������WS\
❚ 0HUFXU\� ����WS\
❚ 3DUWLFXODWH�0DWWHU� �����������WS\



February 26, 200236

3UHOLPLQDU\�6XEFDWHJRULHV

❚ 0DLQ�VXEFDWHJRULHV�VHOHFWHG�EDVHG�RQ�IXHO�W\SH
❙ 6ROLG��OLTXLG��JDVHRXV�IXHO�ILUHG�XQLWV

❚ 6XEFDWHJRULHV�WR�DQDO\]H�LPSDFWV�RQ�VPDOO
EXVLQHVVHV
❙ 6XEFDWHJRULHV�EDVHG�RQ�VL]H

❘ /DUJH��JUHDWHU�WKDQ����00%WX�KU�KHDW�LQSXW�
❘ 6PDOO��OHVV�WKDQ����00%WX�KU�KHDW�LQSXW�

❙ 6XEFDWHJRULHV�EDVHG�RQ�XVH
❘ /LPLWHG�XVH��OHVV�WKDQ�����FDSDFLW\�IDFWRU�

❚ 7RWDO�RI���VXEFDWHJRULHV



February 26, 200237

0$&7�)ORRU���([LVWLQJ�8QLWV

❚ 3UHOLPLQDU\�0$&7�IORRUV�EDVHG�RQ�FRQWURO
WHFKQRORJLHV�IRU�H[LVWLQJ�VRXUFHV
❙ )RU�VROLG�IXHO�ERLOHUV

❘ /DUJH�XQLWV����%DJKRXVH��PHWDOV��VFUXEEHU��+&O�
❘ 6PDOO�XQLWV����1R�GHPRQVWUDWHG�HPLVVLRQ�UHGXFWLRQ
❘ /LPLWHG�XVH�XQLWV����(63

❙ )RU�OLTXLG�IXHO�XQLWV����1R�GHPRQVWUDWHG�HPLVVLRQ
UHGXFWLRQ

❙ )RU�JDVHRXV�IXHO�XQLWV����1R�GHPRQVWUDWHG
HPLVVLRQ�UHGXFWLRQ

❚ 0$&7�IORRUV�DUH�DFWXDOO\�HPLVVLRQV�OHYHOV



February 26, 200238

0$&7�)ORRU���1HZ�8QLWV

❚ %DVHG�RQ�FRQWURO�WHFKQRORJLHV��6WDWH�UHJXODWLRQV�
DQG�QHZ�VRXUFH�SHUIRUPDQFH�VWDQGDUGV��1636�

❚ 6ROLG�IXHO�XQLWV
❙ /DUJH�XQLWV����%DJKRXVH�VFUXEEHU�&2�OLPLW
❙ 6PDOO�XQLWV����%DJKRXVH�VFUXEEHU
❙ /LPLWHG�XVH�8QLWV����%DJKRXVH�VFUXEEHU�&2�OLPLW



February 26, 200239

0$&7�)ORRU���1HZ�8QLWV��PRUH�

❚ /LTXLG�IXHO�XQLWV
❙ /DUJH�XQLWV����%DJKRXVH�VFUXEEHU�&2�OLPLW
❙ 6PDOO�XQLWV����%DJKRXVH�VFUXEEHU
❙ /LPLWHG�XVH�XQLWV����%DJKRXVH�VFUXEEHU�&2�OLPLW

❚ *DVHRXV�IXHO�XQLWV
❙ /DUJH�OLPLWHG�XVH�XQLWV����&2�OLPLW
❙ 6PDOO�XQLWV����1R�GHPRQVWUDWHG�HPLVVLRQ�UHGXFWLRQ

❚ 0$&7�IORRUV�DUH�DFWXDOO\�HPLVVLRQV�OHYHOV



February 26, 200240

3UHOLPLQDU\�0$&7�)ORRU�/HYHOV

❚ %DVHG�RQ�UHYLHZ�RI�HPLVVLRQ�GDWDEDVH
❚ ([LVWLQJ�ODUJH�VROLG�IXHO�ILUHG�XQLWV

❙ 30����DERXW�������OE�00%WX
❙ +&O����DERXW�������OE�00%WX�����WR����SSP�
❙ +J����"

❚ 1HZ�ODUJH�VROLG�IXHO�ILUHG�XQLWV
❙ 30����DERXW������OE�00%WX
❙ +&O����DERXW�������OE�00%WX�����WR����SSP�
❙ &2��������SSP�#����R[\JHQ
❙ +J����"



February 26, 200241

%H\RQG�WKH�)ORRU�&RQWURO�2SWLRQV

❚ )RU�VROLG�IXHO�ERLOHUV����IXHO�VZLWFKLQJ��+J��&2
OLPLW

❚ )RU�OLTXLG�IXHO�ERLOHUV����(63��PHWDOV��&2
❚ )RU�JDVHRXV�IXHO�ERLOHUV����&2�OLPLW



February 26, 200242

3URYLVLRQV�%HLQJ�&RQVLGHUHG

❚ $OWHUQDWH�PHWDO�VWDQGDUG
❙ 0LQLPL]H�LPSDFWV�RQ�VPDOO�EXVLQHVVHV
❙ 6HQVLWLYH�WR�VRXUFHV�EXUQLQJ�IXHO�ZLWK�OLWWOH�PHWDOV�
EXW�HPLWWLQJ�30�ZKLFK�ZRXOG�UHTXLUH�FRQWURO

❙ 6XP�RI���VHOHFWHG�PHWDOV��DUVHQLF��EHU\OOLXP�
FDGPLXP��FKURPLXP��OHDG��PDQJDQHVH��QLFNHO�
DQG�VHOHQLXP

❙ :LOO�EH�EDVHG�RQ�UHYLHZ�RI�HPLVVLRQ�GDWDEDVH
❘ $ERXW��������OE�00%WX



February 26, 200243

,VVXHV

❚ &RXUW�RSLQLRQ�IURP�1DWLRQDO�/LPH�$VVRFLDWLRQ
OLWLJDWLRQ�RQ�WKH�&HPHQW�.LOQ�0$&7
❙ 2SLQLRQ�ZDV�WKDW�PDWHULDO�VXEVWLWXWLRQ��SROOXWLRQ
SUHYHQWLRQ�>L�H���IXHO�VZLWFKLQJ@��VKRXOG�EH�FRQVLGHUHG
LQ�WKH�0$&7�IORRU�DQDO\VLV

❙ )XHO�VZLWFKLQJ�LV�QRW�FRQVLGHUHG�DQ�DSSURSULDWH�0$&7
IORRU�WHFKQRORJ\�IRU�LQGXVWULDO�ERLOHUV�EHFDXVH

❘ 8QFHUWDLQ�EHQHILWV
� 'HFUHDVH�LQ�VRPH�+$3��PHWDOV��+&O�
� ,QFUHDVH�LQ�VRPH�+$3��RUJDQLF�+$3�

❘ 3RWHQWLDOO\�ORZHU�HIILFLHQF\
❘ )XHO�DYDLODELOLW\�FRQFHUQV



February 26, 200244

6FKHGXOH

❚ 3URSRVDO�6XPPHU�����
❚ 3URPXOJDWLRQ�6XPPHU�����
❚ &RPSOLDQFH�GDWH�6XPPHU�����



February 26, 200245

,QIRUPDWLRQ

❚ ,QIRUPDWLRQ�RQ�WKH�0$&7�UXOHPDNLQJ�IRU
LQGXVWULDO��FRPPHUFLDO��DQG�LQVWLWXWLRQDO�ERLOHUV
DQG�SURFHVV�KHDWHUV�LV�DYDLODEOH�DW�
❙ ZZZ�HSD�JRY�WWQ�DWZ�FRPEXVW�ERLOHU�ERLOHUSJ�KWPO



February 26, 200246

,QGXVWULDO�%RLOHU�0$&7�&RQWDFW

Jim Eddinger, U.S. EPA
OAQPS/ESD/CG  C439-01

Research Triangle Park, NC 27711
eddinger.jim@epa.gov
Phone: 919-541-5426

Fax: 919-541-5450



February 26, 200247

3RVVLEOH�0HUFXU\�&RQWUROV



February 26, 200248

0HUFXU\�&DSWXUH

❚ +J�S��HDVLO\�FDSWXUHG�E\�(63�DQG�))�XQLWV
❚ +J���H[KLELWV�KLJK�WR�ORZ�VROXELOLW\�DQG�FDQ�JHQHUDOO\�EH
FDSWXUHG�LQ�VFUXEEHUV

❚ +J��LV�LQVROXEOH��PXVW�EH�DGVRUEHG�RQ�WR�VROLGV�RU
FRQYHUWHG�WR�+J���IRU�FDSWXUH�E\�VFUXEELQJ

❚ +J���LV�JHQHUDOO\�HDVLHU�WR�DGVRUE�WKDQ�+J�
❚ $GVRUSWLRQ�KLJKO\�GHSHQGHQW�RQ�IOXH�JDV�FRPSRVLWLRQ�DQG
WHPSHUDWXUH

❚ 7\SLFDO�+J���+J��LQ�IOXH�JDV���ELWXPLQRXV�FRDO�!
VXEELWXPLQRXV�FRDO�!�OLJQLWH



February 26, 200249

0DMRU�&RQFOXVLRQV�RI
'HWHUPLQDWLRQ�6WXGLHV

❚ ���WRQV�RI�+J�HPLWWHG�IURP�FRDO�ILUHG�XQLWV�LQ�����
❚ &DSWXUH�E\�H[LVWLQJ�HTXLSPHQW�UDQJHV�IURP���WR�!���
❚ 0RGHUDWH�WR�JRRG�FDSWXUH�IRU�ELWXPLQRXV
❚ 3RRU�FDSWXUH�IRU�VXEELWXPLQRXV�DQG�OLJQLWH
❚ %HVW�FDSWXUH�IRU�GU\�DQG�ZHW�)*'�VFUXEEHUV
❚ &DSWXUH�DVVRFLDWHG�ZLWK�30�FRQWUROV�
))�!�(63V�!�30�VFUXEEHUV�	�PHFKDQLFDO�FROOHFWRUV

❚ 12[�FRQWUROV��SDUWLFXODUO\�6&5�61&5��PD\�HQKDQFH
DELOLW\�WR�FDSWXUH�+J



February 26, 200250

0HDQ�0HUFXU\�(PLVVLRQ�5HGXFWLRQV
IRU�([LVWLQJ�3&�)LUHG�8QLWVD���

Type of Coal
Add-on Controls Bituminous Subbituminous Lignite

PM Only

   CS-ESP 29 3 3

   HS-ESP 11 0 NT

   CS-FF 89 73 NT

   PM Scrubber 12 0 33

Dry FGD Scrubbers

   SDA+ESP 45 0 NT

   SDA+FF 93 23 17

Wet FGD Scrubbers

   CS-ESP+Wet FGD 78 16 42

   HS-ESP+Wet FGD 39 8 NT

CS-FF+Wet FGD 97 NT NT

a.   Based on OH train data.  NT= not tested.



February 26, 200251

0HUFXU\�&RQWURO�5HWURILW�2SWLRQV

ESP

Control options** 

•    Sorbent Injection (SI)

*   Add CFBA + SI

•   Add FF +  SI

SDA        

 ESP 
(or FF)

APCD Configuration* No. of Units

**    Selected control options--other options possible.  Flue gas cooling and additional ducting may be 
        used with sorbent injection (SI)

•    SI or oxidization + SI

*      ESP= electrostatic precipitator,  FF=fabric filter, CFBA=circulating fluidized-bed absorber, 
        SCR=selective catalytic reduction (6 units), SDA=Spray dry adsorber

Wet  FGD
Scrubber

•  SI

ESP 
(or FF)

Boilers (1140)

• PC fired- 979

• Cyclone- 87

• Fluid Bed- 42

• Stoker- 32

SCR

FF •    SI

787

43

 “Other”  units -  

143

88

Coals and Fuels

• Bituminous

• Subbituminous

• Lignite

• Mixtures

Boilers and Fuels

79

•   Scrubber chem mods

•  Add SCR + chem mods

•  Add reagents, catalysts, 
   or sorbent bed



February 26, 200252

(VWLPDWHG�)HDVLEOH�/HYHOV�RI
1HDU��DQG�/RQJ�7HUP�&RQWURO


PERCENT REDUCTION FROM INLET CONCENTRATION

������Existing       Current    Near-Term

     Technology                Bit          Sub Bit          Sub
ESP 29   3 70 45
FF 89 73 90 85

SDA + ESP 45 80 70
SDA + FF 93 23 90 80

ESP + wet FGD 78   0 90 50

       FF + Wet FGD 97 90 85

/RQJ�WHUP�FRQWURO�UDQJHV�IURP����WR������GHSHQGLQJ�RQ�FRDO�DQG�FRQWURO�WHFKQRORJLHV


��0HUFXU\�FRQWURO�IRU�SXOYHUL]HG�FRDO�ILUHG�ERLOHUV�DQG�XQLWV�ZLWK�FROG�VLGH�(63V�RU�))V����&XUUHQW�FRQWURO�IURP�,&5

GDWD��1HDU�WHUP�FRQWURO�������������LV�EDVHG�RQ�XVH�RI�3$&�



February 26, 200253

7KH�)XWXUH����$FWLYDWHG�&DUERQ
❚ ([LVWLQJ�'2(�SURJUDP�\LHOGLQJ�UHVXOWV�RQ�ZKDW
PD\�EH�SRVVLEOH�LQ�WKH�QHDU��WR�ORQJ�WHUP
❙ $FWLYDWHG�FDUERQ�LQMHFWLRQ�WHVWV�FRQGXFWHG�RQ�WZR
IDFLOLWLHV�WR�GDWH

❘ $ODEDPD�3RZHU�(�&��*DVWRQ���ORZ�VXOIXU�ELWXPLQRXV�FRDO
Z�KRW�VLGH�(63�DQG�&2+3$&�XQLW

❘ :LVFRQVLQ�(OHFWULF�3OHDVDQW�3UDLULH���VXEELWXPLQRXV�FRDO
Z�FROG�VLGH�(63

❙ 7ZR�DGGLWLRQDO�IDFLOLWLHV�WR�EH�WHVWHG
❘ 3*	(�1(*�6DOHP�+DUERU���ORZ�VXOIXU�ELWXPLQRXV�FRDO
Z�FROG�VLGH�(63�DQG�61&5

❘ 3*	(�1(*�%UD\WRQ�3RLQW���ORZ�VXOIXU�ELWXPLQRXV�FRDO
Z�FROG�VLGH�(63�DQG�FDUERQ�DVK�VHSDUDWLRQ



February 26, 200254

7KH�)XWXUH����6&5�61&5

❚ 7HVWV�FRQGXFWHG�DW�VHYHQ�XQLWV
❙ )RXU�ZLWK�6&5

❘ 2QH�VXEELWXPLQRXV�FRDO�ILUHG
❘ 7KUHH�ELWXPLQRXV�FRDO�ILUHG

❙ 2QH�ZLWK�61&5
❘ %LWXPLQRXV�FRDO�ILUHG

❙ 7ZR�ZLWK�DPPRQLD�LQMHFWLRQ
❘ 2QH�VXEELWXPLQRXV�FRDO�ILUHG
❘ 2QH�ELWXPLQRXV�VXEELWXPLQRXV�FRDO�EOHQG



February 26, 200255

7KH�5HVXOWV����$FWLYDWHG�&DUERQ

❚ (�&��*DVWRQ�WHVWV�LQGLFDWHG�WKDW�PHUFXU\
UHPRYDOV�DV�KLJK�DV�����ZHUH�DFKLHYHG�RQ�WKH
ELWXPLQRXV�FRDO

❚ 3OHDVDQW�3UDLULH�WHVWV�LQGLFDWHG�WKDW�PHUFXU\
UHPRYDOV�DV�KLJK�DV�����ZHUH�DFKLHYHG�RQ�WKH
VXEELWXPLQRXV�FRDO�EXW�DW�D�KLJKHU�³FRVW´�WKDQ
ZDV�REVHUYHG�IRU��������PHUFXU\�UHPRYDO
❙ ,PSDFWV�RQ�SRWHQWLDO�WR�VHOO�IO\�DVK
❙ +LJKHU�PHUFXU\�UHPRYDOV�JUHDWO\�LQFUHDVHG�XVH�RI
DFWLYDWHG�FDUERQ�DQG�FRVW



February 26, 200256

7KH�5HVXOWV����6&5�61&5

❚ 3UHOLPLQDU\�UHVXOWV
❙ 2[LGDWLRQ�RI�PHUFXU\�HQKDQFHG�ZLWK�6&5�XVH�RQ�WZR
RI�WKH�ELWXPLQRXV�FRDOV

❙ 1R�VLJQLILFDQW�PHUFXU\�R[LGDWLRQ�HQKDQFHPHQW�ZLWK
6&5�XVH�RQ�RQH�ELWXPLQRXV�FRDO�RU�WKH
VXEELWXPLQRXV�FRDO

❙ $PPRQLD�LQMHFWLRQ�DQG�61&5�GLG�QRW�DSSHDU�WR
HQKDQFH�PHUFXU\�R[LGDWLRQ



February 26, 200257

:KDW�0RUH�&RXOG�EH�'RQH"

❚ )XUWKHU�WHVWV�DUH�\HW�WR�EH�FRQGXFWHG�WKDW�ZLOO
DGGUHVV�VRPH�RI�WKH�LVVXHV

❚ 0RGLILFDWLRQV�WKDW�FRXOG�EH�FRQVLGHUHG�WR�ORZHU
FRVWV��SUHVHUYH�IO\�DVK�YDOXH��HWF�
❙ 8VH�RI�&2+3$&�XQLW�IRU�DFWLYDWHG�FDUERQ�LQMHFWLRQ�DV
GRQH�DW�(�&��*DVWRQ���SUHVHUYHV�IO\�DVK�LQ�(63

❙ 8VH�RI�DVK�FDUERQ�VHSDUDWLRQ�WHFKQLTXHV�DV�ZLOO�EH
LQYHVWLJDWHG�DW�%UD\WRQ�3RLQW���SUHVHUYHV�ERWK

❙ $FWLYDWHG�FDUERQ�PRGLILFDWLRQV�WR�PDNH�LW�PRUH
³PHUFXU\�IULHQGO\´���PRUH�³UHDFWLYH´�VRUEHQW



February 26, 200258

$QG���

❚ 0RUH�ZRUN�\HW�WR�EH�GRQH
❙ 'LIIHUHQW�FRDO�W\SHV
❙ 'LIIHUHQW�FRQWURO�FRQILJXUDWLRQV
❙ $SSOLFDWLRQV�WR�RWKHU�SURFHVVHV��H�J���LQGXVWULDO
ERLOHUV�

❙ 'LIIHUHQW�FDWDO\VWV�DQG�FDWDO\VW�V\VWHP�GHVLJQV

❚ 7KHUH�DUH�VRPH�SURPLVLQJ�VLJQV


